Deregulation of lens epithelial cell proliferation and differentiation during the development of TGFbeta-induced anterior subcapsular cataract.
Normal lens development and growth is dependent on the tight spatial and temporal regulation of lens cell proliferation and fiber cell differentiation. The present study reports that these same cellular processes contribute to lens pathology as they become deregulated in the process of anterior subcapsular cataract development in a transgenic mouse model. During the formation and growth of transforming growth factor (TGF)beta-induced subcapsular plaques, lens epithelial cells lose key phenotypic markers including E-cadherin and connexin 43, they multilayer and subsequently differentiate into myofibroblastic and/or fiber-like cells. Growth of the subcapsular plaques in the transgenic mouse is sustained by an ordered process of cell proliferation, exit from the cell cycle and differentiation. As reiterating ordered growth and differentiation patterns is atypical of the direct effects of TGFbeta on lens cells in vitro, we propose that other growth factors in the eye, namely fibroblast growth factor, may also play a role in the establishment and regulation of the key cellular processes leading to lens pathology. Obtaining a better understanding of the molecular aspects and cellular dynamics of cataract formation and growth is central to devising strategies for slowing or preventing this disease.